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Description 

This invention relates to a process for preparing type L zeolites wherein , ' -a^on m^re ns seed*d 
with an aged reaction mixture having the same zeolite compo S .t.on so as to increase the rate 

^"^X^^^^^o, of a solution by adding to the solution what are commonly 

zeolite structure. See. fifiSfiL* preparing a nucleation slurry containing 

an ^SSSZXtt^ ^inS^— of^ simiiar siurry which exciudes the 

tem Sttanother procedure invoives using as a seed a pariJaily crystaHized mass of a .ike zeolite, preferab.y 

' "fSoSr r^SSK * by . P-ess which comprises the steps 

(a) preparing a first zeolite composition, mixture comprising water, a source of silica and alumina and an 

zeolite will have a particular optimum initiation crystallization time. 
Referring to the drawings: 

Seded batches wherein the seeds ^^-^ ^e L elites. These zeoiites 

Pat. 3.216.789. Thus, they share a common zeolitic structure, zeolite l iisbit u««> y 
follows: 

65 0.9 to 1 .3 1^0*1203:5.2 to 6.9 Si0 2 :xH 2 0 

more complete description of zeolite L is provided in U.S. Pat. www. ™ 
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pores of from 7 to 10 A in diameter and may occur in the form of cyl.ndr.cal crystals w.th a mean d.ameter 
a at least 0.1 micron and an aspect ratio of at least 0.5 as described, e.g.. m E.P. Publ.cation. No. 0096479 
or in other shapes. Other zeolites outside the 5.2-6.9 Si0 2 :AI 2 O 3 ratio may be prepared. Thus ( a.g., , a l type L 
zeolite which falls within the definition provided above which has a Si0 2 to Ab0 3 ratio less than 52 .s _*e 

5 zeolite designated as ECR-2 and described in EP Publication N" 0142350. That zeolite may be successfully 
oreDared by the process herein, . 

.n the process herein, a first aqueous mixture is prepared comprising water, a source of 
of alumina, an a.kali metal hydroxide, and optionally a source of an organic template > ^ J^J^nE 
acid salt such as HCI or AI 2 (SCU)3. Preparing such slurries is well known in the art. and the relative amounts 

w of ingredients wil. determine which zeolite is produced. Examp.es «*^%» Uc \^s^ in 
intended to be exclusive, include silica gels, silicic acid, aqueous collodal s, hca sols as des cr bed, e*. , in 
U S. Pat. No. 2.574.902. potassium or sodium silicates, and the like. Zeolite L-type products are preferably 
Spared using potassium silicate in view of the high rate of crystallization obtamed therewith and .ts 
relative^ tow cost. ^ for a aluminate solut i on 

prepared by Tea ting a mixture of KOH with alumina, aluminum sulfate. kaoHn ha.loys.te . ^ 
fZkaolin may be obtained, for example, by heating kaolin or halloysite clay, having an ox.de formula o 
SEoSo,* I HaO (x = 1 or 2). at over eDO^C for about two or more hours to remove the water of 
Ration therefrom and to render the structures amorphous and reactive. In preparing zeolrtes of the L type 
20 it is preferred to employ potassium aluminate and alum or metokaolin as the al "™asource 

The alkali metal hydroxide employed may be selected from U Na, K. Rb and Cs hydroxides, 
depending mainTy on L particular zeolite being synthesized. The hydroxide is preferably sodwm or 
poSm hydroxide in preparing zeolites of the L type, more preferably potass.um hydrox.de w.th an 
optional smaller amount of sodium hydroxide. 
2S The optional source of organic template cation which may be present in the aqueous m.xture i refers to a 
compound which in the synthesis of the zeolite provides a cation which acts as a template around wh.ch the 
eX structure forms. The particular template which may be employed win depend on the exact zeo rte 
comoosition synthesized. Examples of suitable organic template sources for th.s pu pose mc ude 
raSammo'lum. tetrapropylammonium, tetrabutylammonium. ^ ^fr^ 
To monium salts, such as hydroxides and halidesT Preferably, in the synthes.s of zeohte L erther no template 
Source is employed or the template source is a tetraalkylammonium salt where.n at least two of the alkyl 
groups contain more than one carbon atom, to ensure that pure zeolite L crystals are formed 

The order of mixture of ingredients is not essential and will depend largely on the exact ^zeo Ms to be 
prepared. The aqueous solution may be prepared in a container made of metal, glass plastic or the „ke 
35 which should be closed to prevent water loss or equipped so as to maintam nearly constant water leve s. 

After the first aqueous mixture is formed it is homogenized by thorough bendmg so to be 
substantially homogeneous in texture. This step is necessary to ensure that the zeolrte product u fmately 
obS^tTmixture of products and thus impure. The mixing may take place in ^ r vessel ,n wh,ch 
complete mixing can be effected such as in a blender or a reaction vessel equ. PP ed w.th an agrtator 
<o ?he homogenized first aqueous mixture is then placed in a reactor where it ■ hot-aged The 
temperature of aging will ordinarily be the temperature at which crystallization of the zeol-te takes place and 
Z tower the temperature the longer usually will be the necessary aging time For purposes here n tte 
adna icurs between 70 and 280* C. more preferably 90 to 150 C. Suitable t.mes of ag.ng at each 
ZS^mS^ be readily determined by adding a portion of the aged mixture at stated .ntervals of 
45 S He crystalSation batch^second mixture) and testing for percent crystaHization by x-ray fraction 
Ss s as illustrated by the examples hereinbelow. The optimum aging time and temperature w.l lyrtd 
of the desL zeolite in the shortest period of time. U has been found for exampto that n 
preparing zeolite L. if the first aqueous solution is aged at 100 C. the optimum ag.ng time .s to 3 day Jn 
thfs period of time only partial crystallization of the first mixture has occurred. It has been found that the rate 
50 o c^stallization of the second mixture increases upon addition of the first m.xture hereto even when no 
vLibTe crystallization of the first mixture has occurred. The crystallization rate .mproves as partial crystall.za- 
Zn takes pLe in preparing zeolite L. If the first mixture becomes completely crystalhzed however, the 
2 S XTzaZ of'the'second mixture is not significant* affected. Thus, there is a ^n^mrn 
degree o7crystallization of the seeding mixture for purposes of maximizing the rate of crystal! zation o f *e 
55 main (second) reaction mixture. Generally, the degree of crystallization of the aged mrxture w. range from 
5 to 80% crystalline For purposes herein an increase in the rate of crystallization s.gn.f.es that the 
c^z^ouZ (defined as weight percent crysta.ization as a function of time) of the non-seeded second 
mixture is increased when at least a portion of the first mixture is added thereto. 
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After aging of the first mixture, at least a portion thereof (depending on how much » deemed optimum 
from ^ experiments), preferably amounting to about 20 to 60% by weight of the second mixture, .s 
^Tt^^iiioi- mi^ure. By second aqueous mixture is meant a freshly prepared type L 
zeoJte compoSa. mixture which has the same or substantially the same compost (w,th a var.at.on of 
Irss than about 10%) is the first mixture and which has been homogenized. 

IZlSZ of the process the total seeded reaction mixture from the previous step ,s mMned at 
an elevated temperature sufficient for complete or substantially complete crystalhzation. ..e., more han 50 /o 
Z^S^Stm 70% conization, to occur. The temperature at which , the ' - w "' 
wstallize will range from about 70 to 280* C. preferably 90 to 150 C, and more preferably at 100 C 

V^enle zeolite crystals have been obtained in sufficient amount, they are ord.nar.ly recovered by 
JiTS^ZZ mixture and are then washed, preferably with denized or 
a Z excess mother liquor. The washing should continue, for best punty results, until the wash water^ 
S^JSftl Product, has a P H of between about 9 and 12. After the wash.ng step, the zeohte 

C ^^rt?nt^ seeding process is that it may be used in a "cascade" mode ,* 

conttZs bafch processing, in which a partially crystallized batch (N) is used to seed the sequential batch 

T7T^^^^^ p rocess - Th,s e,iminates the ne ! d f< ? r r^wTSLTS 

componems and L attendant need for non-productive equipmem used only for makmg seeds, as 
described for example, in U.S. Pat. Nos. 3,639,099; 3,808,326 and 4,340.573. 

, The zeolite L types prepared by the process of this invention may be used as a sorbent or as a 
catalst e g in a hydrocarbon conversion process such as in cracking or reforming operations. .somenza- 
Son "ammSzln or alkylate and in the hydrocracking of lube stocks and fuels. To be employed for 
Se ScaSns the zeolite L prepared by the above method may be at least partially dehydrated by 
SSSI- up to about 500- C or more unti. most or a.l of the water of hydration . ; removed^ 

, ^mirSso btdesirable to exchange part or all of the cations in the zeoHte structure .Aotaertn 
or to uTe the acid form of the zeolite (containing hydrogen) as the cation. Suitable exchangeable cat ons far 
h ° P r P o*e S£ly cation of metals selected from Group I to V... of the Periodic Tab le^ Pre erably 
such cations include mono-, di- and trivalent metal ions, particularly those of Groups I, II and 
baSum sodium: ^tassium. calcium, cesium, lithium, magnesium, strontium, anc I z.nc .ons an p other 

rSS^S as^earth^mmonium and aikylammonium ^^J^^^liS^^ 
bv conventional ion-exchange techniques as discussed, for example, in U.S. Patent No. ^w**- 
" IZSuent addition of metals may be accomplished by exchange or .mpregnation of salts or 
rnmniexes followed by appropriate reduction and calcining. 

Simple^ T which follow illustrate further the embodiments of the invention. In all examp es. parts 

. and perc^ges are given by weight and temperatures in degrees Centigrade unless otherw.se noted. 

EXAMPLE 1 

A potassium aluminate solution was prepared by dissolving 20.1 g KOH (as an 85% solution) in 25 g 
* waten aS l6.2 9 alumina (AI 2 CV3H 2 0). heating the mixture unti. the alumina dissolved, and cool.ng the 

mixture to room temperature. . <\7H<>0\ in 35 a H 2 0 

An alum solution was prepared by dissolving 25.2 g alum.num sulfate WW, 17Hz ^ J *»™m 
In sequence, with rapid mixing, the potassium aluminate solution was added ^ ^" P^ 
silicate followed by addition of the alum solution. The resulting slurry was adjusted to a tota I o 500 ^g by 
« adding wX thereto and was then transferred to a 500 ml tetraf.uoroethy.ene bottle. The slurry had a 
composition, in terms of mole ratios of oxides, m the range: 



so 



K20:AI 2 0 3 


3 


Si0 2 :AI 2 03 


9 


H 2 0:AI 2 0 3 


135 



Analysis : 

1 - Th^reTas placed in an oven at 100"C and sampled at various intervals for x-ray diffraction 

analysis of the degree of crystallization. 
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2. Seeded Batches 

3) TmSureCpared as described above was pieced in an oven at 100*0 and at daily intervais 
was used to seed subsequent reaction mixtures, 
i b) Seeded Batches 

Batch I (One-Day Aging) 

measured by x-ray diffraction analysis. 
Batch II (Two-Day Aging) 

heated a? too* C and analyzed by x-ray diffraction as descnbed for Batch I. 
20 Batch III (Three-Day Aging) 

Slated a? 100' C and analyzed by x-ray diffraction as descnbed for Batch I. 

25 

Batch IV (Four-Day Aging) 

aged for at least one day increases the rate of ^Ms optimized when the added seeds 

35 batch has no discernible crystaHinity .tself. ^^^^^ ^stallized the seeds lose their 
show some degree of crysta.lin.ty. ^J^^^^J^^c^ have actively growing 
seeding or nucleating efficiency. An W«™"^Tl m ^4 days When the seeding batch has been 
surfaces, as when they ^^^f,,^^^^ ™« complete crystallization 
aqed tor the most optimum period of 2 to 3 days very rayiu y 
40 of the seeded batch is achieved in 30 to 40 hours. 

EXAMPLE 2 

4 5 commercially obtained aqueous suspens.cn containing 40 k by we.ght b.u 2 
and using the following amounts of ingredients: 



50 



57.6 g 
23.3 g 
201 .3g 
218 g 



KOH (85% solution) 
AI2O3 * 3H 2 0 

aqueous suspension of Si02 
H 2 0 
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seeding composition is hot aged for an optimal period of time and then added to an identical zeolite 
synthesis composition so as to induce zeolite crystallization at elevated temperatures. 

Claims 

1. A process for preparing type L zeolite which comprises the steps of: 

(a) preparing a first zeolite compositional mixture comprising water, a source of silica and alumina 
and an alkali metal hydroxide; 

(b) homogenizing and aging the zeolite compositional mixture of step (a) at a temperature of 
between 70* C and 280* C and for a sufficient period of time so as to initiate and establish at least 
partial crystallization; 

(c) adding at least a portion of the aged first aqueous mixture from step (b) to a second freshly 
prepared mixture having the same or substantially the same composition as the first mixture, an 
organic template, if present, being in both the first and the second mixtures; and 

(d) maintaining the total reaction mixture from step (c) at a temperature of between 70 C and 
280° C sufficient for complete or substantially complete crystallization of the zeolite. 

2. A process according to claim 1 wherein the zeolite is a zeolite L having a Si0 2 :AI 2 0 3 ratio of between 
5.2 and 6.9. 

3. A process according to either of claims 1 and 2 wherein an organic template is present in the reaction 
mixture of step (a) and also in said second freshly prepared mixture of step (c). 

4. A process according to any one of the preceding claims wherein the source of silica is potassium 
silicate, the source of alumina is potassium aluminate. and the alkali metal hydroxide is potassium 
hydroxide. 

5. A process according to any one of the preceding claims wherein the first aqueous mixture is aged in 
step (b) at 90 to 1 50* C f or 1 to 4 days. 

6. A process according to claim 5 wherein the first aqueous mixture is aged in step (b) at about 100* C for 
2 to 3 days. 

7. A process according to any one of the preceding claims wherein the total reaction mixture in step (d) is 
maintained at between 90 and 150* C. 

a A process according to any one of the preceding claims wherein in a cascade continuous batch 
crystallization process a portion of the partially crystallized first aqueous type L zeolite compositional 
mixture from step (b) is added to a sequential batch of the same mixture. 

Revendications 

1. Proc§d6 de preparation de zeolite du type L, qui comprend les Stapes consistant : 

(a) k preparer un premier melange de composition de la zeolite comprenant de I'eau, une source de 
silice et d f alumine et un hydroxyde de m&al alcalin ; 

(b) a homoggneiser et & faire vieillir le melange de composition de la zeolite de I'dtape (a) & une 
temperature comprise entre 70 *C et 280 *C et pendant une p^riode suffisante pour dSclencher et 
etablir une cristallisation au moins partielle ; 

(c) a ajouter au moins une portion du premier melange aqueux vieilli venant de Tetape (b) a un 
second melange fraichement pn§par<§ ayant la meme ou pratiquement la meme composition que le 
premier melange, une substance organique d'orientation mol6culaire eventuellement pr6sente se 
trouvant h la fois dans les premier et second melanges ; et 

(d) a maintenir le melange reactionnel total venant de I'etape (c) a une temperature, comprise entre 
70* C et 280* C, suffisante pour la cristallisation totale ou quasi totaie de la zeolite. 

2. Procedd suivant la revendication 1, dans lequel la zeolite est une zeolite L ayant un rapport Si0 2 :AI 2 0 3 
compris entre 5,2 et 6,9. 



6 



EP 0 142 347 B1 



fraTchement pr6par6 de I'etape (c). 

alcalin est Phydroxyde de potassium. 

s Precede suivant rune quelconque des revendications precedentes. dans (equal le premier melange 
70 ^ a£^^ Cpendant1a4 JO urs. 

6. Precede suivant .a revendication 5. dans ieque. ie premier melange aqueux est vieii.i dans I'etape (b) a 
environ 100* C pendant 2 h 3 jours. 
75 7 . Precede suivant I'une que.conque des revendications precedentes. dans .eque. le melange reactionne. 
total dans I'etape (d) est maintenu entre 90 et 150 C. 

melange. 
PatentansprUche 

25 1. Verfahren zur Herstellung von Zeolith des Typs L bei dem: siliciumdioxid- 
(a) eine erste Zeolithzusammensetzungsm.schung hergestelft wird die Wasser, 

und eine Aluminiumoxidquenesowie e"^^^^ 
"so - teilweise Kristallisation zu iniziieren und zu ^9* nden - zu ejner frisch 

Zeoliths zu bewirken. 

2 . verfahren nach Anspruch 1. bei dem der Zeolith eine Zeolith L mit einem Si0 2 :A. 2 03-V e rhaltnis 

40 zwischen 5,2 und 6,9 ist 

5 Verfahren nach einem der vorhergehenden AnsprOche. bei dem die erste wafirige Mischung in (b) 1 bis 
4 Tage lang bei 90 bis 150* C gealtert wird. 
50 6 . Verfahren nach Anspruch 5, bei dem die erste waBrige Mischung in (b) 2 bis 3 Tage lang bei etwa 
100*C gealtert wird. 

7 . Verfahren nach einem der vorhergehenden AnsprUche. bei dem die gesamte Reattionsmischung in <d) 
55 zwischen 90 und 1 50 ° C gehalten wird. 
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Zusammensetzungsmischung aus (b) zu einem nachfolgenden Ansatz mit der gleichen Mischung 
gegeben wird. 
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